Background: Many authors have claimed that hyperthyroidism protects against thyroid cancer and believed that the incidence of malignancy is lower in patients with toxic multinodular goiter (TMG) than in those with non-toxic multinodular goiter. But in recent studies, it was reported that the incidence of malignancy with TMG is not as low as previously thought. Aim: To compare the thyroid cancer incidence in patients with toxic and non-toxic multinodular goiter. Settings and Design: Histology reports of patients treated surgically with a preoperative diagnosis of toxic and non-toxic multinodular goiter were reviewed to identify the thyroid cancer incidence. Patients having a history of neck irradiation or radioactive iodine therapy were excluded from the study. Materials and Methods: We reviewed 294 patients operated between 2001-2005 from toxic and non-toxic multinodular goiter. One hundred and twenty-four of them were toxic and 170 were non-toxic. Hyperthyroidism was diagnosed by elevated tri-iodothyroinine / thyroxine ratios and low thyroid-stimulating hormone with clinical signs and symptoms. All patients were evaluated with ultrasonography and scintigraphy and fine needle aspiration biopsy. Statistical Analysis Used: Significance of the various parameters was calculated by using ANOVA test. Results: The incidence of malignancy was 9% in the toxic and 10.58% in the non-toxic multinodular goiter group. Any significant difference in the incidence of cancer and tumor size between the two groups could not be detected. Conclusions: The incidence of malignancy in toxic multinodular goiter is not very low as thought earlier and is nearly the same in non-toxic multinodular goiter.
Original Article H yperthyroidism is the condition resulting from the effect of excessive circulating thyroid hormones. Graves' disease is the most common form of the hyperthyroidism and toxic multinodular goiter (TMG) is seen rarely. Many authors have claimed that hyperthyroidism protects against thyroid cancer and believed that the incidence of malignancy is lower in patients with TMG than in those with non-toxic multinodular goiter (NMG). On the other hand, it was reported in different studies that the incidence of malignancy with TMG was not as low as previously thought and especially in macrocarcinomas, vascular, capsular and lymphatic invasion were often found. [1] [2] [3] In the present study, we compared the incidence of thyroid cancer in patients with toxic and non-toxic multinodular goiter.
Materials and Methods
For retrospective analysis, we reviewed 294 patients operated between 2001-2005 for toxic and non-toxic multinodular goiter. One hundred and twenty-four of them were toxic and 170 were non-toxic. None of the patients had a history of neck irradiation or radioactive iodine therapy.
In the TMG group (32 male, 92 female), recurrent hyperthyroidism after medical treatment, enlarging nodule, persistent drug side-effects, cytological evidence of malignancy and symptoms of tracheal or esophageal compression were the criteria of surgery and the surgery was performed only after euthyroidism was achieved by propylthiouracil or methimazole. Hyperthyroidism was diagnosed by elevated tri-iodothyroinine / thyroxine ratios and low thyroid-stimulating hormone with clinical signs and symptoms. All patients were evaluated with ultrasonography (USG) and scintigraphy. All nodules greater than 10 mm in diameter and nodules 5-10 mm in diameter having calcification were fine-needle biopsied under USG guided. All scintigraphic cold nodules were also evaluated with fine needle aspiration biopsy (FNAB). Twelve of 124 patients were operated for cytological suspicion in toxic group. Total or near total thyroidectomy was the choice of the surgery .
In the NMG group (49 male, 121 female) indications for surgery were cosmetic or pressure effects, a dominant nodule increasing in size or showing cytological features raising the possibility of malignancy or retrosternal extension. All patients were evaluated with USG and scintigraphy. Fine needle biopsy was performed on nodules greater than 10 mm or nodules 5-10 mm in size having calcification. Forty-three of 170 patients had malignancy or suspicion of malignancy on cytopathologic examination. Total thyroidectomy, bilateral subtotal thyroidectomy, near total thyroidectomy, lobectomy + subtotal or near total thyroidectomy were the procedures performed in the NMG group. All patients received suppression therapy and adjuvant radioactive iodine therapy performed to all patients with papillary and follicular cancer.
Statistical analyses
Significance of the various parameters was calculated by using ANOVA test.
Results
Eight papillary, one follicular, one medullary and one Hurthle cell, carcinomas were found in 124 patients operated for TMG. The incidence of malignancy was 9% in this group. The prevalence was 10.86% (10/92) in female, 3.1% (1/32) in male patients. Tumor sizes ranged from 2 mm to 3 cm and eight of them were less than 1 cm in diameter. Multifocality was detected in two patients [ Table 1 ].
In the NMG group histological examination revealed thyroid cancer in 18 of the 170 patients (10.58%). The cancer prevalence was 12.2% (6/49) in male and 10% (12/121) in female patients. Following thyroidectomy, histology revealed papillary (11), Hurthle cell (4) and follicular (2) carcinomas, and angiosarcoma (1). Tumor sizes ranged from 2 mm to 9 cm and six of them were less than 1 cm I diameter. Multifocality was detected in four patients [ Table 2 ].
The average tumor size was 9.63 ± 10.38 mm in the toxic and 24.76 ± 24.14 mm in the non-toxic group and was not significantly different (P=0.072 with ANOVA). On the other hand, any significant difference in the incidence of cancer between toxic and non-toxic MG could not be detected (P=0.627 with ANOVA).
In the toxic group only in one patient the frozen section revealed malignancy, but any malignancy in FNAB results could not be detected preoperatively in this group.
In the non-toxic group there were three malignancies in FNAB results and all of their tumor sizes were greater than 1.8 cm in diameter.
Vascular and capsular invasion were seen in two patients in the TMG group. In the NMG group four vascular and six capsular invasions were detected.
The preoperative ultrasound examination of patients with thyroid carcinoma showed hypoechoic nodules in all TMG and NMG patients.
Discussion
The incidence of cancer in our series was 9% in TMG and 10.6% in NMG. In the past, it was believed that hyperthyroidism excluded thyroid malignancy and very few cases reported . [4, 5] It was believed that hyperthyroidism was a protector against thyroid cancer and the risk of thyroid cancer in hyperthyroidism was reported to be as low as 1-2%. [6] While the frequency of carcinoma in TMG was reported to be less than 1%, [2] some investigators found the incidence of carcinoma as high as 21%. [7] In a recent study, the incidence of malignancy in TMG was found to be 7% and most of them were papillary microcarcinomas. [3] On the other hand, the incidence of cancer in NMG was reported between 6.2-9.7% in several studies. [8, 9] It has been suggested that upward incidence trends in thyroid cancer have also been associated with increased diagnostic activity because of more sensitive diagnostic tests. [10] In our study, any significant difference in the incidence of cancer between toxic and non-toxic MG could not be detected.
All benign thyroid disorders showed predominance in women. From epidemiological studies it appears that the gender factor may influence the risk of benign thyroid diseases and thyroid cancer in women. [11, 12] On the other hand, some studies pointed out that the incidence of thyroid cancer showed male/female parity in patients from endemic areas compared with patients from non-endemic areas. [13, 14] Male/female ratio was 1/10 (10%) in the TMG group and 6/12 (50%) in the NMG group in our study. We also found a significant difference in the incidence of malignancy in male patients between the two groups and the incidence of malignancy was found to be higher in the non-toxic male patients.
In the TMG group in eight of 11 patients, tumor size was smaller than 0.5 cm and in all of these patients FNAB was either non-diagnostic or benign. It was reported that in patients with hyperthyroidism US-guided FNAB was useful for detecting thyroid cancer in nodules greater than 5 mm in diameter. [15] It seems that US-guided FNAB is not effective in the detection of cancer smaller than 0.5 cm. In the toxic group we did not have any cancer diagnosed with FNAB. The results of FNAB in NMG were also similar with TMGs in tumors smaller than 0.5 cm. But in tumors bigger than 1cm in diameter 11 patients had a biopsy diagnosis of malignant or suspicious.
In the toxic group six of 11 patients and in the non-toxic group six of 18 patients had micropapillary carcinoma and two of the group's showed multifocality. Papillary microcarcinoma of the thyroid is defined by the World Health Organization as a papillary thyroid carcinoma measuring ≤ 10 mm in the greatest dimension.
However, many autopsy series [16] [17] [18] showed that papillary microcarcinoma was a very frequent incidental finding, corroborating the idea that small papillary cancer was 'quite the normality' and that most of these tumors did not progress to clinical cancer. There were also some reports of clinical evidence of massive lymph node metastases in some papillary microcarcinoma which further indicated the potential aggressiveness of some small cancers. [18] [19] [20] [21] The literature provides us with conflicting information, telling us that, on the one hand, papillary microcarcinoma could be a normal finding with a low growth tendency and, on the other hand, microcarcinoma should need treatment because it can be associated with local spread and that, moreover, treatment should be advocated because microcarcinoma has an excellent prognosis. [22] [23] [24] In recent studies it has been suggested that microcarcinomas and cancers of major size appear to be 'the same disease', with a classical progression from microcarcinoma to clinically evident disease. [25] The treatment of patients with papillary microcarcinoma should be no different from the treatment of patients with papillary thyroid cancer and thyroidectomy followed by radioiodine therapy may be a possible option for treatment of papillary microcarcinoma. [26] On the other hand, incidental thyroid carcinoma was found in 6.9% of subjects with all types of thyrotoxicosis and papillary thyroid microcarcinomas constituted 34.6% of these thyroid carcinomas. [27] It was reported that tumors discovered incidentally at thyroidectomy in patients with thyrotoxicosis generally had a good prognosis. [28] In our series no recurrence and death were observed in patients with TMG. In the NMG group, in three patients lymph node recurrence occurred and block dissection of lymph nodes was performed. One of them died eight months later after lymph node dissection, probably due to brain metastasis. In another patient with Hurthle cell carcinoma, local recurrence occurred 16 months after the surgery and the patient was re-operated.
Conclusion
The incidence of malignancy in TMG is not very low as thought before and is nearly the same as in NMG. Our findings, in accordance with those of the few other studies published to date, remind physicians to consider the possible association between hyperthyroidism and cancer, especially micropapillary cancer. The increasing incidence of cancer in toxic multinodular goiter in recent years could be attributed to better nodule detection, differences in the extent of thyroid resection and the number of histological sections examined per specimen. It is still very difficult to reveal micro size malignancy preoperatively so the aim of the surgery should not be only to maintain euthyroidism but also to prevent the risk of cancer in TMG patients.
